Objectives: This study aimed to examine the relationship between total pregnancy weight gain, maternal educational level, working status and infant birth weight among mothers and infants in urban health centers in Rasht, Iran. Design: Pregnant women from six different public health centers in urban areas were studied in a prospective design. Data on women's age, parity, level of education, working status, infant birth weight, mothers' height, and prepregnancy weight and total weight gain during pregnancy were collected. The subjects were grouped based on their prepregnancy BMI and according to Institute of Medicine (IOM) recommendation for total pregnancy weight gain. The subjects were also categorized based on their years of schooling as less, intermediately and highly educated. In this study women were considered as either housewives or employed. Setting: Public health centers in urban areas in Rasht, Iran. Subjects: A total of 1914 pregnant women were studied. Results: These data showed that pregnancy weight gain was not different between women with normal prepregnancy weight and underweight when educational levels and working status were taken into account. Besides, pregnancy weight gain was positively related to the level of education. Analysis of variance showed that infant birth weights were not similar in mothers who gain weight less, within and above recommended ranges. In all, 60% of the normal weight women and 56.7% of the underweight women had weight gain less than the lower cutoffs of IOM recommendation. Results of logistic regression analysis showed that low level of mother's education was the only predictor for low birth weight (LBW) (412 y education OR ¼ 0.27(0.10-0.69)) and 5-12 y education OR ¼ 0.62 (0.2-0.94). Conclusion: These results showed that pregnancy weight gain lower recommended ranges are highly prevalent in Iranian women in public health centers in urban areas in Rasht. Moreover, mother's level of educational level may be considered as the most important determinant of birth weight and LBW in this population.
Introduction
In the past two decades low birth weight (LBW) accounted for 40% of infant mortality in Iran (Efteghari & Azordegan, 1991) . A report by the Iranian Ministry of Health shows that the rates of LBW in Iran are 7% and 8% in rural and urban areas, respectively (Iranian Ministry of Health and Medical Education, 1992) . The risk of prenatal mortality for an LBW infant is 30 times higher than that for a normal weight newborn (Koblinsky, 1995; Mora & Nestel, 2000) . LBW infants may experience poor growth and cognitive development (Mora & Nestel, 2000) . Furthermore, it is known that LBW infants are at greater risk for developing metabolic syndrome in adulthood (Godfrey & Barker, 2000) .
It has been suggested that pregnancy weight gain within the 1990 Institute of Medicine (IOM) recommended ranges are associated with better pregnancy outcome than are weight gains outside these ranges (Parker & Abrams, 1992; Carmichael et al, 1997; Lederman et al, 1997) . While studies have consistently showed a positive association between pregnancy weight gain and birth weight (Pickett et al, 2000; Schieve et al, 2000) , sociocultural as well as biological factors cause deviations in maternal weight gain in different populations.
There are, however, no published data regarding pregnancy weight gain in Iranian women and much less is known about the determinants of infant birth weight in Iran. This study, therefore, aimed to investigate the role of pregnancy weight gain, prepregnancy weight, mothers' education and working in infant birth weight and LBW in urban health centers in Rasht, Iran.
Subjects and method
A total of 2032 pregnant women attending public health centers for routine prenatal care were invited by the head midwife of the center to take part in this cohort prospective study. These women included all pregnant women older than 18 y and at 1-6 months of gestational age attending six different public health centers in Rasht. Of the invited subjects, 45 refused to participate in the study, 34 women did not attend the health centers for prenatal care through the end of pregnancy, and 39 were excluded due to abortion and stillbirth. Data on 1914 pregnant women were analyzed. Since welfare families resided in certain areas in the city we selected the health centers from different parts of the city to include both low and high socioeconomic groups. These women monthly attended the health center for prenatal care and were visited by trained health care providers and were followed into delivery (from June 2002 to May 2003) (mean gestational week was 39.1 (95% CI 37.5-39.9). Mother's height and weight were measured and total pregnancy weight gain was calculated as a difference between prepregnancy weight and last measured weight before delivery. Infant birth weight is routinely recorded in the infant's identification cart after delivery and the cart is attached to the childcare file in the health care center. Thus, recorded data on infant birth weight were collected and birth weights less than 2500 g were considered as LBW. The pregnant women were interviewed at baseline and data on their age, prepregnancy weight, parity (all gestations 428 weeks), level of education and working status were collected using a questionnaire. None of the subjects were smokers (in Iran, smoking is not socially accepted for women) and adolescent pregnancies (less than 18-y-old) were not included in the study because they were studying in high school. Body weight in all health centers was measured to the nearest 0.1 kg using a balanced-beam scale wearing light clothing without shoes; height was measured to the nearest 0.5 cm under the same condition. Prepregnancy weight was selfreported. The subjects were grouped based on their prepregnancy body mass index (BMI) ) are 12.5-18 kg, 11.5-16 kg and 7-11.7 kg, respectively (Institute of Medicine, 1990) .
The public education system in Iran consists of three levels: 5 y of primary education, 3 y of middle education and 4 y of high education in high school. Then students can enter universities through a competitive entrance exam. In the present study, educational levels were expressed as three educational groups: less educated (less than 5 y schooling), intermediately educated (5-12 y schooling) and highly educated (more than 12 y schooling). The study women were considered as either housewives or working. The pregnant women gave written consent for participation in this study. The ethnical committee of Guilan University of Medical Sciences approved the study.
Statistics
Comparison of total pregnancy weight gain by different levels of mother's education, working status, prepregnancy BMI was performed by analysis of covariance. The differences in pregnancy weight gain in categories of mother's education and working status were adjusted for prepregnancy BMI, parity and mother's age. Mean pregnancy weight gain in the three levels of mother's prepregnancy BMI was adjusted for mother's education and working status to clarify whether pregnancy weight gain is dependent on mother's education and working. Mean birth weight in the three categories of pregnancy weight gain based on IOM recommended ranges were compared by analysis of variance (post-hoc test by least significant difference). Logistic regression analysis was performed to model the determinant of LBW with LBW as a dependent variable and mother's education, prepregnancy BMI, pregnancy weight gain, mother's age, and working or nonworking as independent variables in the model. Educational levels and working status were categorical variables in all data analysis and prepregnancy BMI was considered as a categorical and consistent variable in ANOVA and analysis of regression, respectively. P-value less than 0.05 was considered as the level of significance. Analyses were performed using Statistical Package for Social Science (SPSS 10.01 for Windows, SPSS Inc.
s headquarters, Chicago, USA).
Results
Age, prepregnancy BMI, educational levels, parity and working status of the subjects are shown in Table 1. Table 2 shows unadjusted and adjusted mean weight gain for different levels of prepregnancy BMI, educational level and working status. These data showed that pregnancy weight gain was not different between women with normal prepregnancy weight and underweight when differences in Infant birth weight, pregnancy weight gain and mother's education M Maddah et al educational levels and working status were taken into account. These results showed that pregnancy weight gain was positively and independently related to women's level of education (Table 2) . Analysis of variance showed that infant birth weight was affected by pregnancy weight gain category and mean birth weight of the babies of women with less than recommended weight gain was significantly less than the two other groups (Table 3 ). The proportion of under and overgainer by prepregnancy BMI, educational level and working status was shown in Table 1 . As a whole, 60% of the normal weight women and 56.7% of the underweight women had weight gain less than the lower cutoffs of IOM recommendation. A logistic regression analysis with LBW as the dependent variable and level of mother's education, prepregnancy BMI, pregnancy weight gain, mother's age, and working or nonworking as independent variables were performed. The results showed that low level of mother's education was the only predictor for LBW (Table 4) . 
Discussion
In Iran, prenatal care is provided by public urban and rural health centers as well as private sectors. Public health centers, as free services, have high coverage especially in low-and middle-income populations. Pregnant women are visited monthly by trained health care providers and routine iron and folate supplementations are practiced in this health system. These findings indicated that deviation from recommended weight gain during pregnancy was less common among more educated women. Educated women gained more weight during pregnancy and they were less likely to have LBW infants than women with a low level of education after controlling for prepregnancy BMI, mother's age and working status. This result is in agreement with the findings of other studies, which showed that women from lower social classes were more prone to inadequate weight gain during pregnancy (Hickey, 2000) .
In contrast to the results of other studies (Houshiar Rad et al, 1998; Pickett et al, 2000; Schieve et al, 2000) , our findings showed no association between infant birth weight and either pregnancy weight gain or prepregnancy BMI when other potential confounders were controlled for. While inadequate pregnancy weight gain is known as a risk factor for LBW (Varma, 1984; Kusin & Jansen, 1986; Aaroson & Machee, 1989 ) the present data showed that the risk for LBW was only related to mothers' educational level. These findings suggested that less educated women were more likely to be low gainers. Furthermore, the results of multivariate analysis showed that maternal weight gain was related to infant birth weight and LBW. We did not collect data on economic status of this population, and whether income difference may change this association needs to be elucidated by further studies.
Little information is available about the association of mothers' working with pregnancy outcome in urban areas in developing countries. Mothers' working status was not independently related to either pregnancy weight gain or infant birth weight in this population. While the prevalence of LBW was higher among nonworking mothers in multivariate analysis, mother's working could not predict the chance of LBW after controlling for their education. Similar studies regarding mother's working and child nutrition have produced inconsistent results, means both positive (Lamontagne et al, 1998; Abidoye & Soroh, 1999 ) and negative effects on child growth (Toyama et al, 2001; Carvalhaes & Benicio, 2002) . More studies are needed to clarify the role of mothers' working on pregnancy weight gain and outcome in Iranian society.
These results showed that despite regular prenatal care, the prevalence of weight gain below lower cutoffs of IOM recommendations in this population of pregnant women was higher than those in developed countries. On the other hand, a successful 6-month exclusive breast feeding is an important issue in developing countries that is dependent on adequate pregnancy weight gain. Actually, about 98% of Iranian babies in urban areas are exclusively breast fed during their first week of life. The rate is, however, reduced to 72% and 55% at the end of 3 and 6 months of age, respectively (Iranian Ministry of Health and Medical Education, 2000) . Inadequate pregnancy weight gain resulting in a low level of maternal fat reserve may contribute to such a downward rate of breast feeding in under 6-month Iranian children. This may be a cause of growth faltering, a problem which mostly appears between 4 and 6 months of age in many Iranian children from lower socioeconomic status (Iranian Ministry of Health and Medical Education 1998). More studies are needed to clarify the role of maternal weight gain during pregnancy on growth faltering of Iranian babies.
In conclusion, these data indicated that low level of mothers' education is a predictor of LBW and is related to inadequate pregnancy weight gain. It seems that the quality of prenatal nutrition in terms of pregnancy weight gain in the current health care system in the region may not be satisfactory. The current provision of regular health services in public health centers provides an excellent opportunity for incorporation of a more effective nutritional care program. Identifying and removing constraints connected to the prenatal nutritional care in this system is a priority.
